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(54) METHOD AND DEVICE FOR GENERATING REVERBERATING SOUND SIGNAL AND 
REVERBERATING SOUND SIGNAL ADDING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a reverberating 
sound generator which generates reverberating sound 
having a long delay time and a high reflected sound 
density by employing a hardware constitution with a 
small amount of memory capacity. 
SOLUTION: The generator is provided with a delaying 
section (6) in which plural all pass filters, that have a 
prescribed phase delay amount for higher frequencies 
and for less than middle frequencies, are cascade 
connected, a signal obtaining means (8) which obtains a 
prescribed amount of the signals of the section (6) and 
an adding means (5) which adds the obtained signals and 
supplied acoustic signals. In the generator, the added 
signals are again supplied to the all pass filter means to 
conduct a go around all pass filtering process to realize 
reverberating sound. 
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Mi2a@7 ^ ;i/ * jas^ is «fc n £«*t ©ffi©-gfl 

± 0 4 * c i: *®Wi £ 1 S«HHHMn«^ASB. 
[0 00 1] 

CO 0 0 2] 

Hfc*©8«] CD (Compact Disc) m\C&»*&&* 

»jff*ftT*o, *©<fc?fc:bTftjfN?nfcWi 

fi n >-tf— h *-;14$t?HJ < c £ ©T £ 5 «fc 9 

tooo3] *-©, sara, apg^iK^ns** 

T\ ^-'N-yK (Alffi) *fflv\ 2*^ — «yHO? 

Co 0 0 4] z<d?%-'\v F*ffl^*iRfittrSt«kn 

fc«*©«©W©iW*flWJlCfTft$ C fc#H»T 

fc J: 0 bTW««#i: bT©*l 

{t*tT-5> i^t>0Sv;l/?-v-f*n7*>%^SiK8 

CO 0 0 5] C©i§£\ iS^©V-T^D-7*y{Cj;»3l|X 

CO 0 0 6] COJ:3lcLT«ff«n*ffilHI«©«» 
*Bft*«lfflkLT»yf|s«n*«.©T?*»), tSoT^IS 

#©miffi©7 if-* «k y tut * n*««i^ic«*a«n 

*»»©^tt> t>t>«>«*-;l/T\ ^$-^7K^ffl 
t-'TiRfi b It £ * ©^#g i: tig£ o Tt^CjWiWe 

CO 0 0 7] ^CT\ JI©ct9tCbTW / P?n/'c^g 

«k54, ny9--h#«©SW#tt*S^-r*fci6, * 
-/W©KI*W, Sif^-^a b- h bfc^»fi#*f* 
1mLXn£tZ>rc#)<DT4 VZ)\sTu-7.t-4 v?7u 
-t-y-9- (DAP) *«#Jcj;yfflv^^nSck9tc4o 



(3) 

3 

[0 0 0 8] Z<D7 i <(i?$)l'73— t.^ <y 7 7a -try -fl- 
ic &% : gwm^<Dym&. ± t Lxmsmztm? s u 

M-7(reverberant filter)*; I?(ftl5iif4j|7^ 

[0 0 0 9] 01 2fc, SS^£j&7^*©g#tt& 
MfflOM^^to C©^^^^*^ SI 10 
@ ^ * U i: 7 >r - -y 7 fc J; o T #f tlT *5 
0, ii©#tj££J;D£$£n3UA-7M^©lKiira& 
H (z) f*01 3tCxS (1) fcLT^L/'dlOT'&i.o 

[0 0 10] CCT\ gtiHSSffltgifigi^iJ^T'fet), 

aur© u ^-7<i^«£ < ©n*#t ^w^^y^f 
[oo 1 1] 01 4tc, mx.imtf8mx*&%t%<Dz 

¥ffi^^-Tc BP-^ l^0^£*i£JS©#14ti:> 
^7^;P^*^-r5«^<D^1±^||^fl!l (re) t&W. 20 
fill (ii) ¥ffi*ffl</\ Z¥mastf%8m<»M<D¥f&%: 

mm. mm&¥micm&LX7nLrc$><Dx&*), zn* 
©Mffl©®(iH>i^o0 1 3icmmt^ (2) T-*?n 

[0 0 12] CCDmi^tmiZ. m=8<Dm&XX*& 
0, k«^n^ft©^CftLT0~7©lfc?k:<fct> j en 

[0013] m-ox, mm^3ii$.7-<>i<2<omtiim:& 
ts^xm.^m^<. v^^stf-^^toitttt* 30 

tK C©<fc?{cfiiffffi#£-*£x^-y7£$t)jI1\ 
^t)^51iil^(comb)7 ttt^S tOT'feSo 

[0014] cct, iui$©;£ (i) x^n^ismm 

(3) C^#^^7^;^C0^>/^7.JS 

-oh (@*ft£> ^betp^M) cticmmsmm 
X'&x-jy/wxmnmtrjiz,, 

[0 0 15] £T\ £<D£?icmm<Dm\ 5lC^Lfccfc 

o mmmmmmx^. u ^mmwut^^mm^ 40 
01 6ic*ir&5\cmmmmm<D'{y'W*in^%f&x 

ztizmw^imtLx^mmx-hzt^KZo 

[0 0 1 63 Kt?. -0'VlX%f&<D8f®fflffi>P. ffi 
t Sit £St©£g§g£fi!c7 4 )V Z *m\&ffi.t 3 C t K £ 

•?> £$£n§sgs^©^s$££i&9 50 
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[0 0 17] 017&. , ShroederfictCfcoT^Sn 
{Cfglji&gigat©^^^ l©iit$5m 1 ~m 

* jiz-zmmMLrcffitfttztixts*) , -asfcc© 

[0 0 l 83 Bl 8«, C©«fc3Wfc9J»8tSnfc8» 
[0 0 19] 

[^*^t«fc9i:-r§HM] LfrL£tf?N COJ: 

£<©^un?£&gi-f&c:££& 

-So 

[0020] -r&fcis, m«©«*{bn*»-e**fb? 

0 •9-y7;l'CoaE^ra% ; fifr 33SS^7 -f 4 
5>JS8BM-Sfc*H\ l-9">7;l/% l 6 if v h©«#flU 

20 007- K (4 0 0 0/Vfh) ©**U®«tf&B 

[0 0 2 1] *bT, 9W7Y;V***tlB!li«L 

SP (Digital signal processor) %ffl^XMWL£ r> 
[0 0 2 2] *«Wfi, ccDi^^Wm^tirtc^^n 

m,w%3L$i?j&. w&%>£f&mm. mswm%%& 

[0 0 2 3] 

[»n%»ft-r*fc«>©¥a] *fgs^t±> ±ffiisM^<s 

ftfSfcfttcWT© 1 ) ~3) ©^SAtXSSt©^ 
[00 2 4] i ) Vftmi^AHKtt^tu ^©{1^ 

*m*©R«iB**rr*aiiiiic*aic«»LTtti*Lfc 



(4) &m 2 0 0 1 - 3 5 0 4 8 7 
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*a£-;5fl5A*f§*|fc u *©-73©A*<l^i:ft!!£© li, *OH«iffiUcBBfeS»tKf<3##iioatBO«WB«llS 

(5) t, zv&iioxr-y-f-cn&tiitimmQim [oo2 8] mmcTH-rmmm^wmmte. 2?* 

*&*tu *o4n*«^*«eR»«*nfea»©*-;i//< y*;Uf iff *A^t 5AMf 1 > Rtf2 

X7-f;l/*fc«fc»)«ll««n*3ffii7-f;l/^fc:«fc07^;l/ fc, ffi£©f>JS*W"*-5Jtte»4, 8. RXf9t. 

*'J y^BSSfrfcSH 2 ©*r«y:/ (6) =t<om 20©«**^bfci^ffi**flHOT*illWW 

2©*r?:/T85nS7*;l/*y>yffl8*ftfcfi^ 3, 5, 10, Ml it ftOT«SE86 (D 

iD-WZwsnffimgmntLTliititZtt&lc. *© . (z) ) fg«i7^;l>*7 (LPF) *b 

^2cDX7 L «y7 , T*#p.n5fi^«offi©-gi3^msotiii io T8WSo(*ia«nfce^*aj*"raa*«}?i 2, a 

g-etmu *0«wbTit6ftsfl»*«iies§i©x tfi 3fc*o«wi«n*. 

r-y7{cfeltSffi^OA*^i:bT«if&-rsm3<3!)7 > [0 0 2 9] c©<fc?fc:«iff*ft3S»Wte#ttiiDS« 

fy^ (8) fc, «fcO**Ci:*«pafcrs8W«fi^ ©*KM>»ttEO^TKII»-*. 2 

[0025] 2) **«*flHt*HJ«&sft> *■©«*§ s 0 cnftoffl^o-aJti^n^nftisssi oaifi i 

*m«osi*ffi*w-r*3afflK:«ak:««ibTtti*bft tflw&snstf, «*&snfc©^©fl!i©-ai5tt j eft j en 

4*-r*«H»ffll%JjttMlfc*V'»T, «ffi«MHt f-*y*7l/*Tb*te^**nJltetfb;fc*y:7;HB#* 

*f*-£©A5fc{I*ffcU c©-75r©A*fi#i:flWf© £#b*««4fctt*WS. 

7JWt*k*iPllbTjtallfll^*»*«*ft*^a 20 [0 0 3 0] £©iiteg§4 «- 6 d B©«»*WU ti 

(5) fc, *©ffli^ft«c*«j:t)«i&«n*w*«K « (.mo *ftfc«*ttiniiW5fcttiftsn*-#©A 
«asnfcaa©*-;w^7-f;i/*ic«fc»)«iis*nT a«*fcbT, *fcioiic«5ic(w»*n*ffl*©A*fli 
^^^y^amsffaaiSBi^-f^^ffla^a bracts 8 ©mftM^tf^issft, cne>©& 

(6) t zvmmy j frzim^m&Qmzftzmn mtnrc2-o<oKtimmmwfEtu tm^titzmmt 
<D-w*pj\j£<Dmmx*mmL, *©«MibT»6nfcfli assise e«*&sn*o 

#*WE«^<nill¥atte*tS«ffifl!rtr©A*ffl#i: b [0 0 3 1 ] >IS£aS 6 «£»©*- >W<Z7<(A'*im 

TW&*%migfr®. (8) t *«tlbfccfc«wai: 8H8tt*tt*ii®lll»-e, *n&©*-;w«7w;i/* 

[0026] 3) mn.gwmmfioy&zft, zvmn 4)\,*9m<D%znrcm^imwmy'(fr2 7icw6 

*m%<o&Mm*mtt&m^mrLW&LxmM\sK. 30 sn, ccTffi«iijfl«isistifcfi#©-»ttwa©« 

4s&8 testis*: fctfc, fls©-astt*teS9fc:# 

fiic-rs t i: fete *©*j«*nfca»«fln**Mis«te f&£nT*i<B**ujinS8s 1 0 , ms 1 1 ©^n^na* 

^££fiK-r*»»^#tttoS«£i3^"E\ huSBSMb [0 0 3 2] i:c3T\ {gi§!uIi§7^l/# 7 

tgmmt-xvx&m^ t l, *©-#©A3Ha^fcfls nfc«^©-a5(±HU3S©titegi8T'tgte^n, tite^n 

(5) fc, *©e^taH#SJ;90»&sn*fc3*«« S£*-/W*77^;l/*$aa£nT, ffi«3ia7-r;l/* 

«tt*nfcaa©*-;w<x7^;i/*«fc!?«dt«nT7 7«n> cc^««Bii$aa©**nfcffi#©- 

4}V*vy?W£*ft% : ?imy>(fr*&m ; £m (6) awamflifiss-eissstu tagssfcrt-LTSi^gB 

^©a@7^;i/*&a3Ms<i:»3t#e>n3m*t©-a5 40 6ic#M&£n5J:5EM0W&M^Ma#&£nT:fc 

*mj£©fi]s , T**«u zcDigmLxmztifcmmtm k>. comicmmLxmmtn^mmmm^mmt^ 

-rzmm^m (8) t, mtmwy * frzwzw.*.*) [0033] c©<fc3fcbTfes<*nfc8»e<i*t©i# 

?#5»n5ffl^©ffi©-gi5^, wiB«ift*nfe«»«Mi &zmtzm^immm9Kmi-zftxmte-$ti, mm 

mamLxmwBHimm^m^m^ma^m. ( 1 snfcfe^o-SMiffiiifioanas 1 o©ffi^©A^fe^ 

0, 1 1) t, £*ft®ttmw%wim tzn. 3^««s9fc«j:t)»ta;^fcfl&©-afco£*t 

*t£/&g@o imftvhmm 1 1 ©^©A^e^tbrmi&^n, 

[0027] cne>©fin}?§§ 1 oso* 1 1 ij^awrsm%<otm^ 

a«^ffi^4fiR8B, Rtfa»««#f*ftiSlt©ll 50 tH^JSKF 1 2, fttfi 3lc«^$n5o 
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[0 0 3 4] #IC, *-jW*X7-f;l/**£9K:tfffli» 

* U BKIC J:«MATB«: < , W^T©H»ar(ft 

SM»*4iW*«tdli:«li«tTV'»*. 
[0 0 3 5] W-;WU7-f/l/*tt, fite»ttttfl8 
#Lfc*3U tt»Wtt*Bfl:«tf*BB'e*»>, MKB 

n*fi^*in»^iabfcfll^*«tt&f Siin»HlB (+) 
Siti^gi (-a) cfctj^fiic^n^o 

[0 0 3 6] CO*— >l//*X7-f;l'*0B«>BfN4, $ 

Bsnsffi^*iow@B©»i©A*Mi*fcu £2© 

A7jflPttt«ifi©««» (A) ©ttirtfi^fcttBU C 

n e. <oxi3fmziiam ltb & ns«^©-#**ffiii 

BtJ^OtgfStg (A) K«tebTf!l#*UT»*S«te*tr 

A -ffR(E*B«Lfc«^ (-A) fc#ffi>§5£ 

*J«fcftotVS. 
[0 0 3 7] CI©* O K«j££ft5-##-/W*X7W 
/I/*©fi3B»RDi (z) £i£ (4) fcl/rB3£»« 

[0 0 3 8] 041C, ^©A©ffi£yW-#£f 
*- ;W<*7 w ;I/*©{ftffl1tttfr&#afctitfB»J£«Ftt 

[0 0 3 9] cO«(cMJti«-M-;i^^7^;V 

/l/*8©eBB»*3 (5) fcLTffij$©B3fc^LT 
[00 4 0] 071C, C(7)*-;WU7^;WS ; &ffl^ 

gmai5 (Z" ) **-;WU7^;V?Sf, "Tftto-Sm** 
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-;W^7-f;l/^D. (z) \cW%&z.rcmJ$.t%:-3X 
[0 0 4 l] c©m**-;w<^7^;l/**fflv*aHi 

c©jawft**K *04««n*«wmi4BBfl9ic« 

fcftSo 

[0042] 08tu, 05*. if 8#©*— ;W*7n7-t;i># 
SB^SSHKf^JitBfc J: DB&ft*BBJfi«*W£*S* 
io f 0 09ic> c©8*©*— ;W<^7-f;b**Bv*JI 
Bg^»©fliS8aS»Wtt**"r^ *©JS«W£» 
WttttfiHECSMKffiriffltBJWrrsBBOB l 51C75 

*©i:Sft»K WBB4£-*BK»i&**tr*Wtt 
fcftoTVSo 

[0 0 4 3] C©«fc?KLT«lS*n*«B«&a»© 

ns«j«fcaoTfe»), *©*BBHEa«Sftfc*->w<;* 
7 -f ;i> £ 8¥© jffiS^fBfi ;W 7 w ;V * ©&!8tm E 
20 ioT, *LTtt«BB©B*Brt*tttt7-e>y/^ 
AfcJ:oTBW>6nS<fc3fcftoTlr>5o 
[0 0 4 4] ^LTCCtC^Lfcfi&JTtt, m©ffi^8tc 

m%m^?*- ;w^7-f;i/*B«iij«f** l » £©* 

5KbT*ja«n*BMH4, ±3a?©«t3«:«fttti:«fe 
0, B«±tJISft«i;©eKfc*S?8»«*£jS"rsc 

[0 04 5]ii0(i, c©«fc5fcl/tBj«2*iSglB 
^4figgp©*— ;l//^7s7-r;l/^SP^Dm (z) £LT^; 
30 Lfc7a>y^0T'fe^o BBfcfc^T* ^-;W^X7-< 
;WSDm (z) *&©«*Wltt&*ft*tti*Wi7W 
(LPF) «, 3MW©ffi«B«*tt*#*«o 

B-r * 7 -f - v * y w * *flwe* 

0, c©«BB©f>m»IISLJ:3i:-r**-;l/©SW 
^©Ms^tttc $ *>-&tk£ s n s c £ ft s «, 

[0046] ^lt, zvnw^vwmit. b*«a# 

40 toB£tfft^©£tt Ott*fl*»J*i>©BBttB«'' | fc 
46, c©ffig«Kfett*gS©B«**fiU 

[0 0 4 7] fcJEU 5SS^©4^Sti:fe^Ttiffi^ 

«k 3 ft . ^ © a — / ^7. 7 ■< )V $ 1 1> MT- 

[0 0 4 8] C©<fc9tCLT, *-;W^77i';l/^if ; & 
50 ffli/^a»B«4rit»B, *o^ttSWHM«P»B*«B 
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T-tStf, c©«jS*j£fflLfc&2©JMraf*taSH© 

[0049] hi ia, mm^nmmm^mznmmic 
c©!&2£&jHH©»&fci\ #tt&«ns2f-^>^ 

[0 0 5 0] £2£M!IK:fett*8iWi^©£j*B\ S 

SM»9ft*»*2*l*ffl^Ti'»*. fit, -7a©3S§ 
££|S»0j!@»2 5 (D.. (z) ) fc. ftiJ#©$i«B 
£«D«Eai$2 6 (D* (z) ) ©^n^ft©*-^ 
/**7-f;l/*©*Rtt, ftlf n^m 1 , m2©<fc5K 

[0 0 5 1] COttKLT, ^tUftt©*— ;W<X7.f 20 

nS®*tt7-f-F^'y*VhU*.X3 7lC«tt&*tl 
§ 0 d©7^-F^^7h'^^37ta, gl K 

g 2 1 , g 1 2, g 2 2©*j»**N-* j e-n* f tt©i«Mf 

STfWBStu S*S?-+y*;l/©ja^tt*nJH»fc:<fc 

oADg^^nm ira®«g2 3. 2 4ic<feo*o^n 

[0 0 5 2] CCiplCtT, £2*i8itf!|fc:*D£/S£ 

gfe©**fcfc&tM5*S*^*3c ^© 
[0053] 

GSW©«bJH »*«l£«©f88fc<fcft{f* 
ffi'T«fc»*SjiO€<f*9l^ry7**fflV'f, 'J^S 40 

;W^7^;l/*©«ftt*S*6 , tt*C fclc«fct)Sl/"» 
[00 5 4] *LT, M#«2K«©fBB£«fcntf, S 
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©**y@j&fc«fcD*j*?*s*-;w<;*7^/i/**«8 

*fc?D S P * if K «k S/n- F 7 x TMUfiSctc J: o T+#fi 
<Dft&*m c 1 J; 0 Xv«HHHlS««19o«l 
[0 0 5 5] $fc, BH«3i3lE«©ffflBK«fcntf,'gHi 

© * y @ESic «fc 0 3 7 -r ;U 2 

affile fct J: 0, SW§*jH££"&fcfi*fcfc« 

*tf D S Pfc2E«fc*/N-K»>x7*jailC«fcoT+#fi 

mwic, u©mcuT^?nrcsa^%{*bo-r5c 

ttc J: D ^©^WfHftc5S«#*tt*n LfcM*l*£j£-f 
[HiB©lB**»W] 

[0 l ] *5B»©Sfi 1 H«ffilk:«sa»Sf*ta«ll©« 
Bg7ay£07?&3 o 

[02] *«w©»mai0st«*-**-;w^7^ 

;l>2©4#$^T7ny70T*&3 o 
[03] l IIHC«5t-;WU7^;V^ 

©eaB8a%^Lfcfe©T?*So 

[0 4] #f|fi©g5 1 JMW>fc«*m**-;W<*:7-f 
^^©ffiffiJBiftaWtt^^H^ifeSo 
[0 5] *«W©iBliatWk:flt*m**-;W«7-f 

[06] *58W©*l**WKff*ni**-;W<X7-f 
;l/*©«**w 1 J"ynr5»*Bnf**. 

[0 7] *fS5i©£ 1 *JIWK:«*in3tei--;W<X7^ 
;l/**fflV>*3»»«W*D»©«!rt*^r^'n 70T-& 

-So 

[08] *f^©»iHM0Mc«*«»^{*in»©'f:' 

[09] *^w©^ i nm\icmmw%tti!Q®(»mtii 

[010] *««©» i sawntff b 
fcfli«iija7^;i'**$tr?a»^w<ioSR©«ia*^-r7' 

[011] *»W©*2Hfitt5iJk:«SgW«#lio«B© 
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